Related literature
For the structures of related complexes, see: Albada et al. (2002) ; Chandrasekhar et al. (2000) ; Lu et al. (2007) ; Sletten et al. (1990) ; Zheng & Lin (2002) .
Experimental
Crystal data [Cu 4 Cl 2 (OH) 4 (C 10 Table 1 Selected bond lengths (Å ). 
Table 2
Hydrogen-bond geometry (Å , ) . Symmetry codes: (ii) x þ 1; y; z; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) Àx; Ày þ 1; Àz.
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
WH acknowledges the National Natural Science Foundation of China (No. 20871065) (Zheng & Lin, 2002; Sletten et al., 1990; Albada et al., 2002; Lu et al., 2007; Chandrasekhar et al., 2000) . In this paper, the crystal structure of a new copper(II) complex exhibiting a chair-like tetranuclear motif is presented.
The atom-numbering scheme of the title compound is shown in Fig. 1 2+ dication (bpy = 2,2'-bipyridine), two nitrate anions, and six lattice water molecules. The coordination geometry around each copper(II) ion can be described as a five-coordinate distorted pyramid. The basal sites are occupied by two N atoms from a bpy ligand and two O atoms from two µ 2 -bridging hydroxo groups, with mean Cu-N and Cu-O bond distances of 2.011 (4) 1.948 (3) Å, respectively; the apical position is occupied by a chloride anion for atom Cu1 (Cu1-Cl1 = 2.594 (2) Å) and a µ 3 -bridged OH anion for Cu2 (Cu2-O1 i = 2.323 (3) Å; symmetry code: (i) = 1-x, 1-y, -z).
In the crystal packing, the complex molecules are linked into a three-dimensional network by intra-and intermolecular O-H···O, O-H···Cl, C-H···O and C-H···Cl hydrogen bonding interactions involving the solvent water molecules, the hydroxo groups and the chloride and nitrate anions ( Table 2 ). The structure is further stabilized by π-π stacking interactions between adjacent bpy molecules with centroid-to-centroid separations of 3.724 (2) and 3.767 (3) Å (Fig. 2 ).
Experimental
The title compound was obtained as a by-product from the reaction between [Cu ( 
Refinement
All H atoms were placed in geometrically idealized positions and refined as riding, with C-H = 0.93 Å, O-H = 0.85 Å, and with U iso (H) = 1.2U eq (C) or 1.5U eq (O).
supplementary materials sup-2 Figures   Fig. 1 . The structure of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Unlabeled atoms are related to the labeled atoms by (1-x, 1-y, -z). 
Special details
Experimental. The structure was solved by direct methods (Bruker, 2000) and successive difference Fourier syntheses. 
Geometric parameters (Å, °)

